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In 2014, there were approximately 220 000 persons with known diabetes mellitus in Norway (1) . Of these, 80 -90 % had type 2 diabetes. The vast majority are followed up in the primary health service (2) . From 1988 to 2004, the Norwegian College of General Practice published a treatment programme for diabetes in general practice (3) . In 2009, this work was continued in the form of national professional guidelines from the Directorate of Health on prevention, diagnosis and treatment of the disease (4) . The guidelines emphasise the importance of a change in diet, smoking cessation, and physical activity, as well as monitoring blood sugar level, blood pressure, blood lipids and weight, and regular check-ups are recommended every 2 -6 months (4).
Use of paper-based or electronic forms for systematic recording of clinical data may contribute to improved follow-up of patients with chronic illnesses (5) . Forms used in the follow-up of diabetes may include everything from simple paper forms to more advanced solutions whereby the data are processed and feedback provided that is tailored to individual patients, for example suggestions for changes in treatment or follow-up.
Some forms are used to collect data for central registries, and can provide a basis for automated feedback on whether patients belonging to one GP or one GP surgery are achieving the therapeutic objectives compared to the national or regional average.
An electronic form has been developed for use in the GP surgery for follow-up of patients with diabetes (the NOKLUS diabetes form). This is intended to be both a clinical tool for the GP and a data-collection tool for the Norwegian Diabetes Registry (6) .
Several systematic overviews are available on the effects of various measures with regard to diabetes follow-up, but none deals specifically with the use of forms for recording clinical data (7) . Following a request from the Norwegian College of General Practice, we have conducted a systematic review of the possible health benefits of using forms for the followup of diabetes in general practice.
Material and method
We performed systematic searches for studies in the MEDLINE (Ovid), EMBASE (Ovid), ISI Web of Science, Cochrane CENTRAL and PubMed databases, from initiation of the databases until June 2015. In our search we combined text words and key words that describe the population and the intervention, for example (diabet*) AND (structured care OR benchmarking OR decision support systems OR structured assessment OR standardized patient record).
The search was further limited using search terms for relevant study designs, parts of which were limited using search terms for the primary health service (for example, primary care OR community care) (Larun appendix 1). We also searched for relevant studies by reviewing reference lists in included articles.
The search resulted in 2 940 titles and abstracts, which we evaluated against pre-defi-ORIGINAL ARTICLE ned selection criteria (Box 1). We included a total of seven randomised, controlled studies ( Figure 1) . One of the authors (LL) extracted data from the studies, while another (KGB) checked that the data retrieved were correct. The same two authors (LL and KGB) reviewed all the studies included and assessed the risk of bias in relation to patient selection, performance, detection, attrition and reporting (8) . Randomisation procedure, blinding of participants and personnel, and analyses of attrition are important in this assessment.
When cluster-level randomisation is undertaken, for example when a GP surgery is randomised rather than individual patients, this must be accounted for in the calculation of confidence intervals and p-values. Our analyses are therefore based on results with adjustment for cluster effects. Where possible, we have used effect estimates that are also adjusted for potential differences between the groups at the start of the study.
We report dichotomous endpoints such as the hazard ratio (HR), which is a time-toevent outcome, or odds ratio (OR), which is an outcome representing the odds of an event at a defined point in time. We report continuous endpoints as mean differences (MD). Meta-analyses were performed with Review Manager Software (RevMan) (9) using a random effect model that takes account of possible variation in the true effect between single studies. The main emphasis was placed on hard endpoints, such as risk of mortality, coronary disease and stroke. We collated the results for primary and secondary endpoints (Box 1).
The quality of the evidence was assessed using the GRADE scale (Grading of Recommendations Assessment, Development and Evaluation) (10) . This article is co-published with a report from the Norwegian Knowledge Centre for the Health Services/ Norwegian Institute of Public Health (11) . The project plan for this work was published in November 2014 (12) .
Results
We included seven randomised controlled studies published between 2001 and 2011 ( Table 1 ( 13 -19) . Three studies were conducted in the USA (13 -15) , one in the Netherlands (16) , one in the UK (17) , one in Canada (18) and one in Denmark (19) . The number of patients varied from 335 to 7 412, and the average age was approximately 60 years. Good randomisation procedures with concealed allocation of the participants are described in three of the studies, and we consider that these studies have a low risk of bias (13, 18, 19) . The remaining studies were considered to have a high risk of bias, primarily because the randomisation and blinding procedures were not clearly described (8) .
The doctors had used a diabetes form in all the studies, and in collaboration with nurses in two of them (16, 17) . Time spent on training was around one hour where this was reported. The form was integrated in the patient records in the majority of the studies ( Table 1 ). The opportunities for processing of recorded patient data varied, and could be functions of automated reminders to the patient (18) , reminders of appointment call-in (13, 16, 18) , suggestions for changes in medication (14, 18, 20) and feedback on recorded data for the patient or the GP practice compared with others (13, 14, 19) . 
Primary endpoints
Only one study (19) reported results for our primary endpoints (Box 1). This Danish study included 1 263 participants. The results showed no obvious effect on mortality resulting from the use of forms (HR 0.91; 95 % CI 0.72 -1.14). For the other endpoints, the estimated effect varied from an odds ratio of 0.65 (95 % CI 0.31 -1.35) for non-fatal myocardial infarction to an odds ratio of 0.90 (95 % KI 0.53 -1.52) for retinopathy. For all the endpoints studied, there were positive tendencies in favour of the use of forms, but the effect size estimates were too imprecise to enable any definite conclusions. We considered the quality of the documentation for these endpoints to be generally low, because it was based on only one study, and due to wide confidence intervals for the effect estimates (Table 2) . Results for renal failure were not reported in any of the studies.
Secondary endpoints
In all the studies that were included, the effect of using the form was reported for at least one secondary endpoint (Box 1), and it was possible to perform meta-analyses for several of these (Larun appendix 2). Use of the form had little or no effect on body weight. However, we saw some effect on total cholesterol level and blood pressure (Figure 2 ). For example, we found an average change in systolic blood pressure of -2.99 mm Hg (95 % CI -4.38 to -2.59), based on the results from five studies (Figure 2 ).
For long-term blood sugar level and urine microalbumin level, the results were more uncertain. The quality of the documentation varied between high and low for different endpoints. Low confidence in the effect estimates is largely attributable to inconsistent and/or imprecise results (wide confidence intervals) ( Table 3) .
Discussion
In this systematic review of the research literature we identified only one study on the association between the use of a diabetes form in which effects on hard endpoints such as mortality and coronary disease had been registered (19) . The results gave positive indications, but as yet the documentation is insufficient to confirm or disprove a possible effect.
We identified another six studies on the efect of diabetes forms on secondary endpoints such as blood pressure and cholesterol levels (13 -18) . We found that the use of a form most likely leads to lower levels in patients, but the size of this effect is minor. The use of a form is unlikely to have an effect on the patients' body weight, and the effect on long-term blood sugar levels and urine microalbumin level is uncertain. The fact that only few studies were found is interesting in itself, highlighting the fact that we have no data to draw any specific conclusions as to whether the use of structured forms is a cost-effective measure. The NOKLUS form also belongs in this category (6) .
On the whole, measures to improve the quality of clinical practice have a small to moderate effect across interventions and clinical areas (21) . Systematic reviews that are not restricted to diabetes patients have shown that computer-based systems for clinical decision support may help bring about chan- ges in practice among health personnel and a possible health gain for patients (22, 23) . Tricco and collaborators summarised findings from 142 randomised studies of various measures to improve the follow-up of persons with diabetes, but their report does not refer to the effect of diabetes forms specifically (24) . They found clear effects on process measures such as prescribing acetylsalicylic acid and anti-hypertension drugs, but the results were less convincing with regard to measures of clinical outcomes, such as blood pressure or cholesterol levels.
They reported no hard clinical endpoints. In light of the results from other systematic reviews, our finding of uncertain and small effects from using various types of diabetes forms in clinical practice was approximately as expected (24) .
The objective of the study was to investigate whether the use of forms in diabetes follow-up reduces the risk of serious complications in patients. We chose to summarise studies that had investigated this association directly, but this should not be taken to mean that our summary provides a complete overview of all studies that are relevant for assessing the advantages and disadvantages of using forms. Despite our comprehensive searches in five central medical databases we cannot exclude the possibility that some relevant studies have escaped our attention.
We should also acknowledge that among the studies that failed to fulfil our inclusion criteria, some may nevertheless be relevant. For example, we chose to exclude studies that reported whether the use of forms promoted compliance with treatment guidelines. Nor did we search for studies that used Benefits from ordinary follow-up Benefits from structured follow-up a qualitative design, which may have provided an answer to how the use of forms affects the consultations or how it is perceived by patients and general practitioners.
In addition to limitations in their research questions and methodologies, the included studies also have certain limitations. There was considerable variation in the ways in which the interventions were implemented, how the forms were designed, the kinds of feedback that were given and whether the form was integrated in the electronic patient records or not. The way in which the control group was followed up varied as well. Ideally, we should have undertaken sensitivity and sub-group analyses to explore differences between the different variables, but the available data material is too small to make such analyses meaningful. A further challenge was that in most studies the follow-up period was restricted to one year. We would have liked to see more studies with longer follow-up periods.
The studies in our systematic review had been conducted in Western countries, with patients and healthcare systems that can be regarded as similar to Norway's -perhaps with the USA as an exception. As described above, the use of differing types of forms and differing types of feedback represents a challenge. This notwithstanding, our general assessment is that the available research literature provides knowledge that elucidates possible effects of a more frequent use of diabetes forms in Norwegian general practice.
An assessment of the benefits of a diabetes form must include a number of concerns. The diabetes form from NOKLUS is intended as a clinical tool for the general practitioner as well as a data collection tool for the Norwegian Diabetes Registry. There are obvious advantages to be gained from having a national registry as a database for research that may benefit patients.
With regard to the use of structured forms in consultations with patients, there is the added concern that the consultation has an allotted time and that questions from the patients require attention. Being able to discuss emotional and practical issues involved in life with a chronic disease is important. Counselling in questions of lifestyle is timeconsuming, but necessary. The time that the doctor spends on completing forms may come into conflict with the total time available for direct contact with the patient.
The use of the reimbursement rate for annual check-ups of diabetes may elucidate how extensively the NOKLUS diabetes form is used in general practice. According to HELFO, use of the rate has increased from a total of 12 500 in 2012 to 17 800 in 2014. This means that on average, each general practitioner uses this rate approximately three times per year (T. Nydal, HELFO, personal communication), corresponding to annual check-ups of only 10 % of all patients with type 2 diabetes.
Although the absolute values for effects on individual measurements are small and hardly of any major clinical importance, these small effects may nevertheless help identify patients who are presumed to have poorly controlled diabetes. These patients are known to have elevated morbidity and mortality. Reducing the proportion of patients with a high total risk is an independent objective in practice. Identification of poorly controlled patients is also important when doctors are to use data to compare their own practice with those of their colleagues.
The Directorate of Health has explicitly recommended more frequent use of the NOKLUS diabetes form (25) . Our systematic review shows that the clinical effect of using the form is uncertain. An improvement in the follow-up of diabetes patients 4 The study by Olivarius and colleagues (n = 852) also shows little or no change in weight: -0.83 kg (-1.75; 0.09) 5 Very imprecise estimates 6 The study by Olivarius and colleagues (n = 483) also shows a reduction in the number of participants with urine albumin  15 mg/l with use of the form (OR 0.63; 95 % CI 0.41 -0.98) with no change in serum creatinine measured.
has been registered for a number of years, including before the NOKLUS diabetes form was introduced (2) . It is questionable whether the form complies with the criteria for an appropriate and cost-effective measure, and it remains to be seen whether an increased use of structured forms is the proper medicine to achieve further improvements.
One should consider assessing the benefits of the NOKLUS diabetes form and measure its effects on mortality and morbidity, how the use of the form is perceived by general practitioners and patients, and whether processing of the collected registry data may help improve the quality of the follow-up that general practitioners provide to this patient group. Trine Bjørner (born 1953) MD, PhD, specialist in general practice, GP at the Majorstuhuset medical centre and associate professor. The author has completed the ICMJE form and declares no conflicts of interest.
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